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As a preliminary step in the determination of mercury in biological materials, destruction of the organic matter is essential. Mercury has a high degree of volatility and hence precautions are necessary to prevent losses during this process. There have been many communications on this subject (cf. Sandell, 1950) , but the simpler procedures are mostly applicable to urine only. Abbott and Johnson (1957) have described a relatively simple procedure for the determination of mercury in apples. The material is heated with a mixture of sulphuric and nitric acids in the presence of selenium in a special reflux apparatus. Oxidation is completed by the addition of hydrogen peroxide. This procedure has been found to be applicable not only to urine but to faeces and tissues. The hydrogen peroxide has been replaced by potassium permanganate, since a lower blank value can thus be obtained.
The most convenient method for the colorimetric determination of mercury is with dithizone using a reversion technique (cf. Irving, Risdon, and Andrew, 1949) . Of the reversion techniques described, that using sodium thiosulphate in an acid medium (Abbott and Johnson, 1957) The method appears to be specific for mercury. The effect of copper and silver, two metals that occur in trace amounts in the human diet and might cause interference, has been examined. It has been found that these metals are not included in the final result. Non-interference from silver depends partly on the presence of excess of chloride ions, viz., hydroxylamine hydrochloride.
The following are the details of the method. Procedure for Urine.-A 500-ml. conical flask is fitted with a 12-in. air condenser, and above this is located a water-cooled reflux condenser. The equipment is of all-glass construction (Quickfit and Quartz, Ltd.). The two digestions described below are carried out in the apparatus with both condensers in situ.
Into the conical flask are measured 100 ml. of urine, 15 ml. of concentrated sulphuric acid, 5 ml. of nitric acid, and 0.1 g. of selenium powder. The mixture is heated to boiling and maintained at this temperature for two hours. The mixture is cooled and then 10 ml. of 5% potassium permanganate solution added. The mixture is boiled for a further half hour. After cooling, the mixture is diluted to Standardization. 5, 10, 15, and 20 , tg ., in the form of mercuric chloride in 100 ml. of water, is examined using the complete procedure described above. Within this range the calibration curve is a straight line running through the origin (Fig. 1) .
Blanks.-The complete procedure is carried out using 100 ml. of water.
Procedure with Faeces.-Faeces are emulsified with water and made up to a convenient volume, e.g., a 24-hour output may be emulsified up to 250 ml. with water.
Faecal suspension, 20 ml., is diluted to 100 ml. with water and then examined as described for urine.
Procedure with Tissues.-Tissues may be examined in the same manner as faeces.
In the event of the sample containing more than 20 ,ug. of mercury, then a smaller aliquot than that suggested above should be used. This should be diluted to 125 ml. with blank solution before examination with dithizone.
The first dithizone extract may be conveniently divided into two equal parts, and one part only subjected to reversion. By reading (B) directly against (A), only one photometric reading is required.
Results
The Recovery of Mercury.-Mercury added to urine (5 to 40 jig./100 ml.) could be recovered with an accuracy of 91 to 98% (see Table I ).
Mercury added to faecal suspension (10 to 40 ,tg. /10 ml.) could be recovered with an accuracy of 88 to 98% (see Table I ). Reproducibility of Results-The results shown in Table II In presence of 100 jg. copper Copper and Silver.-Both copper and silver will under appropriate conditions form coloured dithizonates in acid solution. The results indicated in Table III show that there is no interference in the determination of mercury under the conditions described in this paper.
Normal Exeretion.-The mercury content of the urine from 24 humans without a history of abnormal exposure to mercury has been examined. Actually the content was so low as to be indeterminable by the present procedure. It was concluded that the daily excretion of mercury by the normal is less than 5 ,ug. /day.
Faeces were examined in 24 cases without a history of abnormal exposure to mercury. All were collections over a period of four or five days. The mercury content was assessed at 55 to 180 (average 90) /ug./day (see Table IV ). (1949) has summarized much of the available data. Buckell, Hunter, Milton, and Perry (1946) (Tompsett, 1956 ) has indicated that a fair estimate of the alimentary intake of trace heavy metals may be made from an examination of faeces since urinary excretions and retentions are usually minute in comparison. From the results presented in this paper it would appear that the normal intake of mercury in the diet is of the order of 100 /ug./day. Assuming that retentions are minimal it would appear from urinary examinations that absorption from the alimentary tract is minute.
An examination of urine does not necessarily present direct evidence of abnormal exposure to a heavy metal especially if exposure has ceased for some time. The use of chelating agents (cf. Leckie and Tompsett, 1958) could prove of value in such problems. Summary A method has been described for the determination of mercury in biological materials (urine, faeces, and tissues).
The normal excretion of mercury in urine was found to be less than 5 jig. /day, and in faeces 55 to 180 ug. Hg /day.
